Reduced number and function of endothelial progenitor cells in patients with aortic valve stenosis: a novel concept for valvular endothelial cell repair.
Endothelial destruction and calcification primarily occur at the aortic side of the calcified aortic valves (AVs). This study investigated whether degenerative AV stenosis (AS) is associated with the presence of valvular endothelial senescence and a reduction in the number and function of endothelial progenitor cells (EPCs). Fifteen patients with severe AS and 18 age-matched control subjects were enrolled. Senescence-associated beta-galactosidase activity was mostly localized on the valvular endothelial cells (ECs) of the explanted AVs and highly coincided with the calcified lesion at the aortic side. The number (9.3 +/- 8.3 vs. 20.5 +/- 9.0 cells per 10(6) mononuclear cells; P < 0.01) and the migratory capacity (107.8 +/- 54.6 vs. 185.0 +/- 68.8 cells per 1000 cells; P < 0.01) of EPCs evaluated by FACS analysis or migration assay were significantly reduced in AS when compared with control. As possible mechanisms of alterations in EPCs, caspase-3 activity was significantly increased, whereas telomere-repeating factor-2 expression quantified by western blot was significantly reduced in EPCs from AS when compared with control. Reduced regenerative capacity of valvular ECs due to senescence and decreased levels of EPCs might be, at least in part, a pathological link for the destruction of valvular ECs, resulting in progression of degenerative AS.